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SUMMARY

Objectives: The study aimed to assess the attitudes of pregnant women toward vaccination against COVID-19.

Methods: The research was conducted using a diagnostic survey with our original questionnaire among 283 pregnant women. The survey was
carried out in Poland in the first quarter of 2022. Statistical analyses were performed using IBM SPSS 26.0 (p < 0.05).

Results: It was shown that 140 (49.5%) pregnant women were vaccinated against COVID-19, of which 90 (64.3%) received vaccination during
pregnancy. In the group of 143 (50%) unvaccinated people, only 11.9% of respondents expressed willingness to be vaccinated against COVID-19.
The most frequently cited arguments for receiving the vaccine were fear of a severe course of the disease (37.5%) and the possibility of passing
antibodies to a child (37.1%). Women who did not undergo vaccination believed that they did not want to put themselves and their babies at risk
(39.9%) and were concerned about adverse post-vaccination reactions (35.2%) and the safety of the vaccine (32.5%). Women with higher educa-
tion and professionally active (p = 0.004) were vaccinated more often than respondents with a lower level of education (p < 0.001). Age (p = 0.101)
and place of residence (p = 0.179) did not indicate statistically significant differences in decision-making regarding vaccination against COVID-19.

Conclusion: Pregnant women presented both pro- and anti-vaccination attitudes. Less than half of the respondents were vaccinated against
COVID-19, and most of the women took the preparation during pregnancy. Selected socio-demographic factors determined women'’s attitudes

toward vaccinations against COVID-19. Medical personnel should play a role in deciding whether a pregnant woman is vaccinated.
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INTRODUCTION

The SARS-CoV-2 virus first appeared in Wuhan, Hubei prov-
ince, China, in November 2019. It rapidly spread across the globe.
On January 30, 2020, the World Health Organization (WHO)
Crisis Committee declared a global health and life-threatening
emergency due to the increasing rates of new cases reported within
China and worldwide (1).

The SARS-CoV-2 virus causes a disease called COVID-19. Over
6.5 million cases of COVID-19 have been diagnosed in Poland, and
almost 120,000 people have died from this disease (2). The virus
spreads primarily through droplets, in particular as a result of expo-
sure to the upper respiratory tract secretions of an infected person. It
has also been shown that there is a possibility of infection through
indirect contact with virus-contaminated surfaces or objects (3).
Available epidemiological data indicate that the SARS-CoV-2 virus
may be responsible for various symptoms of the so-called COVID
disease. These are most often fever, muscle pain, cough (mostly
dry), shortness of breath, headaches, taste and smell disturbances,

and general fatigue (4, 5). In most infected people, the disease is
asymptomatic (72%), and in 8% of patients, the symptoms are mild.
However, a group of the population experiences severe infections
necessitating specialized care and treatment (6).

High-risk groups with a more severe course of the disease pri-
marily include the elderly, patients with comorbidities, and pregnant
women (7). Pregnant women are more at risk of severe infection
and hospitalization in the anaesthesiology and intensive care unit
than non-pregnant women of reproductive age (8). Pregnancy
causes physiological changes in a woman’s body related to the
functioning of the circulatory, respiratory and immune systems,
which predispose to the occurrence of severe respiratory compli-
cations related to SARS-CoV-2 viral infection (9). Preliminary
reports indicate that COVID-19 infection during pregnancy may
expose a woman to severe preeclampsia, premature rupture of
membranes, or premature birth. In the event of virus infection,
termination of pregnancy, according to current recommendations,
takes place by caesarean section (10). Pregnant women infected
with SARS-CoV-2 and symptoms of respiratory failure should be
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isolated and hospitalized in wards adapted to perform caesarean sec-
tions. COVID-19 infection has not been shown to increase the risk
of miscarriage in the early stages of pregnancy. However, one of the
symptoms of SARS-CoV-2 infection is increased body temperature
that leads to hyperthermia, which, in the early stages of pregnancy,
increases the risk of congenital defects, especially the neural tube (8).

Vaccination against COVID-19 is an effective method of pre-
venting severe infection with the SARS-CoV-2 virus. Research
indicates that the effectiveness of the COVID-19 vaccine in preg-
nant women is broadly similar to that in non-pregnant women. In
April 2021, the Polish Society of Gynaecologists and Obstetricians
expressed its support for offering COVID-19 vaccines to pregnant
and breastfeeding women. Vaccination protects pregnant women
against infection and severe disease, thus minimizing the risk of
complications dangerous to the foetus and newborn. Currently,
there is no data on the harmful effects of vaccination on foetal de-
velopment, but it is recommended that vaccination be administered
post-organogenesis (11). The study aimed to determine the attitude
of pregnant women toward vaccination against COVID-19.

MATERIALS AND METHODS

A cohort study was conducted among pregnant women in
Poland during the first quarter of 2022. This anonymous study
included 283 participants. Women were eligible to participate if
they were at least 18 years old on the day of the survey, regard-
less of their gestational age, and had provided informed consent.
Those who did not meet these criteria were not included in the
study. A self-administered survey questionnaire was utilized on an
online platform to gather relevant information. The questionnaire
included a brief introduction explaining the purpose of the study
and instructions on how to complete it. A link to the questionnaire
was shared on a social networking site aimed at pregnant women,
focusing on various aspects of motherhood. All participants were
informed about the study’s purpose, procedures, and the assurance
of anonymity. Each woman involved in the study provided her
consent. The research was conducted under the principles outlined
in the Declaration of Helsinki. However, the exclusively online
method of conducting the study may have introduced a selection
bias in the sample due to factors such as digital exclusion or the
reliance on a single platform for recruitment.

The survey questionnaire consisted of 33 closed and semi-open
questions. This tool included both single- and multiple-choice
questions. The first part of the survey questionnaire concerned
the demographic and social data of the study participants. The
survey further included questions about their opinions and at-
titudes regarding vaccinations against COVID-19.

The test results were analysed using the IBM SPSS 26.0 pack-
age with the Exact Tests module — exact tests. The results obtained
were presented in the form of frequencies, percentages and num-
bers. The level of statistical significance was considered p <0.05.

RESULTS

A total of 283 pregnant women were included in the study. The
largest group consisted of respondents aged 26-30 (49.1%), living
in the countryside (63.3%) and married (72.4%). Most women had

higher education (66.5%), the remaining respondents had secondary
education (30.0%) and primary or basic vocational education (3.5%).
The vast majority of respondents were professionally active (74.6%)
and described their financial situation as good (58.0%). More than
half of the women (55.5%) were pregnant for the first time, and
at the time of the study, most women were in the second trimester
(41.3%). The majority of respondents (61.5%) confirmed that they
had suffered from COVID-19 before becoming pregnant, and 8.5%
of respondents answered that they had been ill during pregnancy.
Among women infected with SARS-CoV-2, the most common symp-
toms of COVID-19 disease were smell and taste disorders (38.7%),
muscle and joint pain (24.8%), and fever (18.8%). Symptoms such
as breathing difficulties, shortness of breath (7.4%), and chest pain
(6.7%) were much less common. Details are presented in Table 1.

Table 1. Socio-demographic and medical characteristics of the
respondents (N=283)

Variable n %
Age group (years)
Under 25 70 246
26-30 139 491
31-35 60 21.1
>36 15 5.2
Domicile
Village 179 63.3
City 104 36.7
Marital status
Married 205 724
Single 28 9.9
Divorcee 7 25
Free partnership 43 15.2
Education
Basic/basic vocational 10 35
High school 85 30.0
Higher education 188 66.5
Financial situation
Very good 73 25.8
Good 164 58.0
Average 44 15.5
Bad 2 0.7
Professional activity
Working 21 74.6
Studying 14 49
Unemployed person 24 8.5
Other 34 12.0
Number of pregnancies
First 157 55.5
Second 94 33.2
Third 25 8.8
Fourth and next 7 25

Continued on the next page
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Continued from the previous page

Variable n %
Gestational age

1st trimester 58 20.5

2nd trimester 17 413

3rd trimester 108 38.2
Course of previous pregnancies

Normal 124 43.8

With complications 2 0.7
Having COVID-19 before pregnancy

Yes 174 61.5

No 109 38.5
COVID-19 disease during pregnancy

Yes 24 8.5

No 259 91.5
Symptoms accompanying SARS-CoV-2 infection?

Disturbances of smell and taste 109 38.7

Muscle and joint pain 70 24.8

Fever 53 18.8

Breathing difficulties 21 74

Pain in the chest 19 6.7

aMultiple answers possible

The women surveyed were asked about the effects of SARS-
CoV-2 virus infection during pregnancy. Most respondents
(79.9%) believed that COVID-19 disease could be the cause of
death, while the remaining were either uninformed (12.3%) or
had a different opinion (7.8%). The respondents indicated that
the most common effects of SARS-CoV-2 virus infection were
respiratory complications (75.6%) and cardiac complications
(15.5%). A significantly lower percentage of women (8.9%)
reported complications related to the nervous system. Nearly
half of the respondents (44.2%) believed that pregnancy may

make COVID-19 more severe, and 22.3% of women were of the
opposite opinion. More than one third of respondents (33.5%)
had no knowledge in this area. The majority of pregnant women
(58.0%) participating in the study reported premature delivery as
the main complication resulting from COVID-19 infection dur-
ing pregnancy. The next most prevalent complications indicated
were a more severe disease trajectory (49.8%), greater risk of
treatment in the ICU (47.3%), and the need to end the pregnancy
by caesarean section (44.2%). Moreover, 30.4% of respondents
believed that the SARS-CoV-2 virus influenced the birth of a
child with low birth weight. Few women (18.0%) believed that
COVID-19 infection could cause preeclampsia.

During the research, more than half of pregnant women
(50.5%) were not vaccinated against COVID-19. The remaining
patients declared that they were vaccinated against SARS-CoV-2,
and the majority of women (64.3%) decided to get vaccinated
during pregnancy. Women who were vaccinated during pregnancy
most often did so in the second trimester (55.0%), then in the third
(25.0%), and least often at the beginning of pregnancy, i.e., in the
first trimester (19.1%). In the group of unvaccinated women, only
11.9% of respondents expressed their willingness to be vaccinated
against COVID-19, and one fifth of women could not determine
whether they would make such a decision (Table 2).

Women who chose not to be vaccinated during pregnancy
most often justified their decision on the grounds that taking the
product would put them and the unborn child at risk (39.9%).
Moreover, 35.2% of respondents indicated fear of adverse effects
of vaccination, and some (32.5%) questioned the vaccine’s safety.
However, 37.5% of pregnant women with a positive attitude to-
ward vaccinations against COVID-19 motivated their decision to
get vaccinated by fear of a severe course of the disease and 37.1%
by desire to protect their child by transferring antibodies; 32.5%
of women said that they believed in the development of medicine
and the effectiveness of vaccination (Table 3).

Among the respondents, the most vaccinated women were
those aged 26-30 (n=67) and 31-35 (n=37) years. Moreover,
women living in cities were more likely than respondents living
in rural areas to opt for COVID-19 vaccination. Despite the ob-

Table 2. Attitude of pregnant women to vaccination against COVID-19 during pregnancy (N=283)

Question Answer n %
) ) Yes 140 49.5
Have you been vaccinated against COVID-19?
No 143 50.5
Did you decide to get vaccinated due to a planned pregnancy? Yes 40 28.6°
(question for vaccinated people) No 100 7148
Were you vaccinated during pregnancy? Yes 90 64.3°
(question for vaccinated people) No 50 35.78
First 18 20.0°
ich tri i i ine?
In Whl(.:h trlmester.dld you receive the vaccine? Second 50 5550
(question for vaccinated people)
Third 22 24.5°
Yes 17 11.9°
i ' ' ?
Will you be vaccmatgd during pregnancy? No % 671
(question for unvaccinated people)
[ don’t know 30 20.9°

aPercentage calculated in relation to the group of vaccinated women (n = 140)

Percentage calculated in relation to the group of women vaccinated during pregnancy (n = 90)

°Percentage calculated for the group of unvaccinated women (n = 143)
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Table 3. Women’s arguments regarding COVID-19 vaccine during pregnancy

Question Answer n %
| am afraid of the serious course of the disease 53 375
Arguments for taking the COVID-19 | | want to pass antibodies to my child 52 37.1
vacaine dur!ng pregnancy | believe in the development of medicine and the effectiveness of vaccination 46 32.5
(question with multiple answer
options) After vaccination, | have more opportunities, e.g., | can travel abroad 15 10.6
| feel pressure from my loved ones 5 3.2
| am afraid of side effects of vaccination 50 352
| don't know if the vaccine is safe 47 325
Arguments for not taking the | don't want to put myself and the baby at risk 57 39.9
COVID-19 vaccine during pregnancy | | am against vaccinations 1" 7.8
(question with multiple answer I do not believe in the danger caused by SARs-CoV-2 infection 14 10.0
options)
i
P | was convinced to do so by the negative opinion about vaccinations among 7 46
my parents and friends '
| have contraindications to vaccination confirmed by a doctor 4 2.8

served differences, there was no statistically significant relation-
ship between age (p=0.101), place of residence (p=0.179), and
vaccination status among the surveyed women.

Women with higher education were vaccinated against SARS-
CoV-2 more often than those with lower levels of education. The
relationship between the variables was statistically significant
(p<0.001). Unemployed women and women studying were less
likely to be vaccinated against COVID-19 compared to other
respondents. Statistically significant differences were found in
this respect (p=0.004) (Table 4).

DISCUSSION

The emergence of the SARS-CoV-2 virus in the world has
presented the healthcare system with many challenges. An es-
sential element in limiting the scale of the pandemic was the
establishment of principles of prevention, diagnosis, and treat-
ment. Furthermore, a particular challenge for health care was
determining the treatment of a pregnant woman during the course
of the disease and childbirth, including establishing standards of
care for the newborn immediately after birth (12).

Table 4. Socio-demographic factors and having been vaccinated against SARS-CoV-2

Vaccination against COVID-19
Total
Variable Yes No p-value
n % n % n %
Age (years)
Under 25 28 40.0 42 60.0 70 100.0
26-30 67 48.6 71 51.4 138 100.0
31-35 37 61.7 23 38.3 60 100.0 0.0%8
Over 36 8 53.3 7 46.7 15 100.0
Education
Primary/vocational 4 40.0 6 60.0 10 100.0
Secondary education 27 31.8 58 68.2 85 100.0 <0.001
Higher education 109 58.0 79 42.0 188 100.0
Domicile
City 94 52.5 85 47.5 179 100.0 0479
Village 46 44.2 58 55.8 104 100.0
Professional status
Unemployed 4 16.7 20 83.3 24 100.0
Professional work m 52.6 100 474 211 100.0 0,004
Studying 5 35.7 9 64.3 14 100.0
Other 20 58.8 14 41.2 34 100.0
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Women participating in this study were asked about con-
tracting COVID-19 during pregnancy and about the symptoms
accompanying the infection. The most common responses from
respondents included smell and taste disturbances (38.7%), mus-
cle and joint pain (24.8%), and fever (18.8%). The symptoms
experienced by the participants of our study were similar to those
mentioned by other authors (13). In a retrospective analysis of
pregnant women infected with SARS-CoV-2, the following
symptoms were determined: increased body temperature, cough,
muscle pain, and sore throat. These results were comparable to
those obtained in the present study. In their research, women
indicated that, in their opinion, the main complication resulting
from COVID-19 infection during pregnancy may be premature
birth (58.0%). In addition, the respondents also mentioned a
more severe disease trajectory (49.8%), an increased risk of
hospitalization in the ICU (47.3%), and the need to end the
pregnancy by caesarean section (44.2%). The obtained results
were consistent with the reports by Di Mascio et al. (14), whose
aim was to present analyses of a systematic review regarding
pregnancy and perinatal outcomes in the case of coronavirus
infections, in particular the disease caused by COVID-19. The
research included 41 women infected with SARS-CoV-2. Among
the respondents, the main infection complication was premature
birth (41%), and too early break of amniotic fluid in 18.8% of
patients. Moreover, the authors of the study pointed out that
14% of women in the study population were diagnosed with
preeclampsia (14). Respondents in our study (18.0%) also noted
the risk of such a complication.

A key element of the study was to learn the opinions and atti-
tudes of pregnant women toward vaccinations against COVID-19.
It should be emphasized that the expert team of the Polish Society
of Gynaecologists and Obstetricians, based on published global
data, their research, and observations, recommended vaccination
against COVID-19 to pregnant and breastfeeding women (11).
In our research, 49.5% of women expressed similar beliefs, of
which the vast majority of patients decided to get vaccinated dur-
ing pregnancy, and the rest took the preparation due to a planned
pregnancy. Among unvaccinated women, the vast majority
answered that they would not get vaccinated during pregnancy,
while one fifth of the women were undecided. It is worth noting
that an important factor that determined the willingness to receive
the COVID-19 vaccine among pregnant women was primarily
the fear of a severe disease trajectory during pregnancy (37.5%),
and the desire to protect their unborn child by transferring an-
tibodies (37.1%). This motivation was probably dictated by the
disseminated knowledge about the course of the disease among
pregnant women. So far, based on the research conducted, it
was believed that the disease during pregnancy may be associ-
ated with a higher incidence of undesirable complications than
among non-pregnant women. Moreover, these complications
affected both mothers and newborns. The most frequently listed
complications included intrauterine growth inhibition, premature
birth, use of endotracheal intubation, renal failure, the need for
treatment in the intensive care unit, and disseminated intrauterine
coagulopathy (15). Nevertheless, it should be noted that there are
also studies showing that the symptoms reported by pregnant
women infected with SARS-CoV-2 are similar to the symptoms
occurring among non-pregnant adult women suffering from
COVID-19 (8). Research in the above area should be continued,

primarily by expanding the number of analysed groups and their
duration. However, it is undeniable that pregnant women are
more vulnerable to infections caused by respiratory pathogens,
which can lead to severe pneumonia. Therefore, this group is
also more susceptible to SARS-CoV-2 infection Accordingly,
pregnant women should be considered a particularly high-risk
patient population for which strategies should be implemented
to limit the possibility of contracting the virus (16).

Finally, women who stated they were unwilling to be vacci-
nated were interviewed to understand their reasons for this deci-
sion; 35.2% cited fear of vaccination side effects, while 39.9%
expressed concern about potentially endangering themselves and
their unborn child. Moreover, 32.5% of respondents also ques-
tioned the safety of the vaccine. Also, research by Goncu Ayhan et
al. (17) indicated low acceptance of vaccines by pregnant women.
Of all study participants, only 37% of women were willing to
receive the vaccine if it was recommended to pregnant women.
Respondents who said they would refuse to receive the vaccine
indicated the lack of data on the safety of the COVID-19 vaccine
in the pregnant population and potential damage to the foetus as
the most critical concerns (17). It is worth noting that the WHO
emphasized that not getting vaccinated is a serious threat to health.
Among the factors influencing the decision not to vaccinate, the
most frequently cited are fear or lack of trust in the vaccine and
underestimation of the vaccine’s value (18).

This study assessed the impact of socio-demographic factors on
the decision to vaccinate against COVID-19 among respondents.
Such a relationship was demonstrated in the case of education
and professional activity — women with a lower level of education
and those unemployed and studying were less likely than other
respondents to opt for vaccination. In their research, Mappa et
al. (19) pointed out factors that correlate with pregnant women’s
higher acceptance of vaccinations against COVID-19. According
to the mentioned researchers, these correlating factors included
reliable information and a higher level of education and employ-
ment. Other authors also obtained similar results (20).

To sum up, it should be noted that the success of the first-phase
prevention in the form of vaccination against COVID-19 depends
not only on the vaccine’s effectiveness, but also on its acceptance
by target groups. For this reason, implementing an educational
strategy on vaccinations, explaining the mechanism of their ac-
tion, and building trust in science seems to be an essential element
supporting preventive activities related to COVID-19.

Limitations

The research conducted is subject to certain limitations. Cau-
tion should be exercised when interpreting results and formulating
conclusions because the intentions or responses in the survey
may differ from the future behaviour of the surveyed women.
Moreover, opinions may change, especially in the face of health
threats. The method employed for conducting the survey, which
was exclusively online, may have introduced errors in selecting
the study population. This could be due to factors such as digital
exclusion or sampling from a single platform. Nevertheless,
research in the analysed area should be continued. Identifying
attitudes among particularly vulnerable groups, such as pregnant
women, is useful for creating strategies to prevent and combat not
only COVID-19 but also other infectious diseases.
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CONCLUSIONS

Pregnant women included in the study presented both pro-
vaccination and anti-vaccine attitudes. Less than half of the
respondents were vaccinated against COVID-19, and most of the
women took the preparation during pregnancy. The most common
reasons cited by pregnant women for declining the SARS-CoV-2
vaccine were a fear of the vaccine’s possible side effects and a
strong desire to minimize any potential risk to themselves and
their babies. Women who expressed a desire to receive the vac-
cine cited their fear of the disease’s severity and a willingness
to pass on antibodies to their children as motivating factors. The
factors determining a positive attitude toward vaccination against
COVID-19 were education and professional activity. Women with
higher education and professionally active more often received
vaccination than pregnant women with a lower level of education
and unemployed. The respondents’ age and place of residence did
not influence the decision-making process regarding vaccination
against COVID-19. Medical personnel, i.e., gynaecologists and
midwives, should play an essential role in the decision-making
process about vaccination by a pregnant woman.
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